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Introduction: A prevailing perception regarding night time surgery is that the probability of complica-
tions may be higher due to decreased availability of support staff, surgeon fatigue and other logistical
factors. However there is little data supporting this notion in hip fracture surgery and we studied this in
the context of Inter-trochanteric fractures ﬁxed with dynamic hip screws (DHS).
Methods: All patients who underwent DHS ﬁxation for inter-trochanteric fracture from January 2005 to
December 2010 were included. Patients were divided into two groups. An after-hours group was deﬁned
as an operation done between 5:00 P.M. to7:00 A.M. and a daytime group was deﬁned as surgery done
between 7:00 A.M. to 5:00 P.M. Data was analyzed using SPSS version 19.
Results: During this period 194 patients underwent DHS ﬁxation. One hundred and fourteen patients
were included in the daytime group and 80 patients in the after-hours group. There was no difference in
the rates of wound infection, length of hospital stay, postoperative ambulation status, intra op blood loss,
type of anesthesia, and mortality between the two groups. Tip apex index was found to be similar be-
tween the two groups. Two patients in the daytime surgery required revision surgery compared to 5
patients in the after-hours group, however this difference was not statistically signiﬁcant.
Discussion: Outcomes in terms of adequacy of ﬁxation, post-operative complications and post-operative
30-day mortality are comparable to routine day time surgery while offering the beneﬁts of early ﬁxation
and mobilization to the patient. This also has a positive impact on the ﬁnancial burden on this population
as early ﬁxation translates into decreased length of stay and reduced cost of treatment.
 2013 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
With the aging population hip fractures in the elderly are
becoming a growingmedical and social concern. It is estimated that
about 1.6 million hip fractures occur worldwide.1 Hip fracture
surgery should be performed as early as possible even though it is
not an emergency surgery. Timing of the surgery, whether early or
delayed, is governed by patient and hospital factors. Patient factors
may include comorbid conditions requiring optimization before
surgery whereas hospital factors may include busy elective lists
during day time leaving little room for accommodating such cases.
Proponents of early surgery believe that there is decreased
morbidity with early ﬁxation and decreased mortality with early
mobilization postoperatively.1e4 Whereas proponents of elective(R.H. Rashid), akbar.jaleel@
umerslote_786@hotmail.com
ciates Ltd. Published by Elsevier Ltsurgery argue that well rested and more experienced surgeons and
operating room staff is available during day hours resulting in
better quality of care provided.5,6
Studies have shown that surgeries, including hip surgery, done
during holidays have had increased mortality as compared to sur-
geries done on regularweekdays.7,8 However there is little evidence
available to suggest a similar difference when day time and night
time surgery are compared. Chacko et al.5 have shown that there is
no signiﬁcant difference in outcome of hip surgery patients when
operated at night or during day but the provision of a dedicated day-
time trauma operating room signiﬁcantly improved outcomes.
In developing countries with limited resources elective lists are
busy and people are unable to afford delays in treatment and
discharge. Similarly dedicated twenty four hour trauma operating
rooms may be considered a luxury, hence requiring traumawork to
be accommodated during after-hours.
We retrospectively reviewed charts for patients undergoing Dy-
namic Hip Screw (DHS) for Inter-trochanteric (IT) fractures to ﬁnd
any difference in outcomes between day-time and after hours sur-
gery. We hypothesized that in after-hours surgery, the probability ofd. All rights reserved.
Table 2
Complications.
Day time
(n ¼ 114)
After hours
(n ¼ 80)
p-Value
Venous thromboembolism 1 0 >0.05
Wound infection 2 2
Urinary Tract infection 4 4
No complication 99 73
Table 3
Ambulatory status at discharge.
Day time
(n ¼ 114)
After hours
(n ¼ 80)
p-Value
Full weight bearing 40 38 >0.05
Partial weight bearing 22 19
Bed to Chair 40 18
Non-weight bearing 12 5
Table 1
Patient characteristics.
Day time (n ¼ 114) After hours (n ¼ 80) p-Value
Age (years) 68  14 68  14 0.946
Weight (Kg) 62  12 65  12 0.107
Gender (male/female) 52/62 (45.6%/54.4%) 46/34 (57.5%/42.5%) 0.103
Co-morbid conditions
present
75 (65.8%) 51 (63.8%) 0.769
ASA I 9 (7.9%) 7 (8.8%) 0.459
ASA II 47 (41.2%) 24 (30.0%)
ASA III 49 (43.0%) 41 (51.3%)
ASA IV 9 (7.9%) 8 (10.0%)
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staff, surgeon fatigue and other logistical factors.
2. Patients and methods
A retrospective review of charts was conducted on all patients
who underwent DHS for IT fractures at our institute from 1st Jan
2005 to 31st Dec 2010.
Patients with incomplete records, bilateral fractures, peri-
prosthetic fracture, previous hip fracture, other concomitant frac-
tures, with a fracture as a result of primary or metastatic bone tu-
mors were excluded.
Surgeries performed between 0700 and 1700 h were labeled as
day-time surgeries whereas after-hours surgeries were those per-
formedbetween1700 and0700h. This distinctionwasmade on case
start time. All surgeries in both groups were performed by post
graduates with minimum of 5 years of surgical training. These res-
identswerecredentialed toperformthese surgeriesunderattending
supervision.
Demographic variables namely age, gender, weight and pres-
ence of co-morbid conditions were collected from the patients’
charts. Length of hospital stay and drop in hemoglobin concen-
tration postoperatively was determined from hospital records
whereas length of surgery and American Society of Anesthesiolo-
gist (ASA) status was recorded from the operating room records.
Outcome variables including surgical site infection (SSI), ambula-
tion weight bearing status at the time of discharge from hospital,
post-surgical complications like Deep Vein Thrombosis(DVT), need
for repeat surgery due to technical error and 30-day mortality were
obtained from patient’s records and clinic follow up notes.
Surgical Site Infection was assessed according to the Centre for
Disease Control And Prevention(CDC) criteria for nosocomial sur-
gical site infection.9 Adequacy of ﬁxation was assessed by calcu-
lating the tip-apex index from digital postoperative radiographs
assuming a tip-apex index less than 25 mm to be normal.
Data was split into two groups according to the time of surgery
namely day time and night time. Continuous variables were
expressed as means and standard deviations and compared be-
tween the two groups using student’s t test. Categorical variables
were expressed as proportions and compared between the two
groups using Chi squared Test. Statistical signiﬁcance was estab-
lished at p value < 0.05. Data analysis was done using SPSS v 19.
3. Results
A total of 220 DHS were performed which met the inclusion
criteria for our study. 26 patients were excluded due to incomplete
records. Of the 194 patients, 114 were in the day- time group
whereas 80 patients were in the after-hours group.
Both groups, Day Time and After Hours, were comparable in
terms of age (68  14 years and 68  14 years respectively), weight
(6212 Kg and 6512 Kg respectively), gender distribution (46.5%
males and 56.5% males respectively), ASA Status (51% ASA III and
above and 61% ASA III and above respectively) and presence of co-
morbid conditions (65.8% patients and 63.8% patients respectively)
(Table 1).
The mean operative time (1.40  0.5 h and 1.39  0.4) and drop
in hemoglobin concentration (2.33  0.92 g and 2.25  0.98 g
respectively) was similar for both groups. There was a trend of
reduced total length of hospital stay among patients operated after
hours (7.7  2.4 days) as compared to those operated during day
time (10  8.9) days but this difference was not statistically sig-
niﬁcant (p value ¼ 0.09).
Postoperative complications were comparable between the two
groups with 99 patients (86.8%) in the day time group and 73patients (91%) in the after-hours group remaining free of compli-
cations. UTI, wound infection and DVT were the most common
post-operative complications encountered (Table 2).
An abnormal Tip-Apex index was found in 13 patients (11.4%) in
the day time group as compared to 12 patients (15%) in the after-
hours group but this difference was not statistically signiﬁcant
(p ¼ 0.46). Revision surgery was performed on 2 patients in the
day-time group (1.75%) and 5 patients in the after-hours group
(6.25%) but this difference was not statistically signiﬁcant.
Postoperative ambulatory status at the time of discharge was
comparable between the two groups (Table 3).
The thirty day mortality was higher in the day time group (8
deaths, 7%) as compared to the after-hours group (1 death, 1.25%)
but this difference was not statistically signiﬁcant (p ¼ 0.08).
4. Discussion
Safety of surgery performed outside of routine day-time oper-
ating hours has been a contentious issue. Surgery during night
time, weekends and holidays are considered to be associated with
increased intraoperative and post-operative morbidity due to less
than optimum operating conditions and availability of ancillary
support staff to provide post-operative care.
Bell et al.7 found a statistically signiﬁcant increase in in-hospital
mortality among 3 high risk diagnoses but failed to show such a
difference in the control diagnoses which included hip fractures.
Some high risk conditions like ruptured abdominal aortic aneu-
rysms, acute epiglottitis and pulmonary embolism which require
prompt diagnosis and management may be compromised on
weekends with limited staff but other conditions like hip fractures
may not be so severely affected.
Foss et al.8 showed that admission during holidays when there
was a staff reduction of 20% was associated with a signiﬁcant in-
crease in 5-day and 30-day mortality when compared to weekdays
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providing post-operative care.
Many studies have emphasized the importance of early ﬁxation
after hip fractures in reducing post-operative morbidity and mor-
tality.1,2,4 A 48 h delay in surgery has been signiﬁcantly associated
with increased 30-day and 1-year all-cause mortality regardless of
the co-morbid status (as assessed by the Charlson index)1 or
physiologic status at admission (as assessed by APACHE II score).2
Shiga et al.3 reported in their meta-analysis that operative delay
beyond 48 h after admission may increase the odds of 30-day all-
cause mortality by 41% and of one-year all-cause mortality by 32%.
Our study failed to show any statistically signiﬁcant difference in
outcomes of inter-trochanteric fractures ﬁxed with conventional
DHS when operated during day time or after-hours. However after-
hour surgery group was associated with a slight increased fre-
quency of repeat surgeries which may be related to human and
system factors associated with non-ideal conditions. On the same
lines Dorotka et al.10 showed that when an appropriately equipped
team was present there was no signiﬁcant difference in post-
operative morbidity and mortality between day time and
nocturnal hip fracture surgery.
Chacko et al.5 also showed no statistically signiﬁcant difference
in mortality between day time and night time hip fracture surgery.
But they found increased operative blood loss and increased
operative time to be signiﬁcantly associated with night time sur-
gery. This effect was not evident in our study where operative time
and blood loss were comparable between the groups. Chacko and
colleagues concluded that night time surgery should not be dis-
missed in hip fracture patients who would beneﬁt from early sur-
gery but instead a dedicated day time trauma operating room
showed a decreasing trend of mortality in hip fracture patients.
In the developing world where dedicated trauma operating
rooms are not routinely available and day time operating lists are
busy with elective cases, night time surgery provides one option
to expedite hip fracture patients. Outcomes in terms of adequacy
of ﬁxation, post-operative complications and post-operative 30-
day mortality are comparable to routine day time surgery while
offering the beneﬁts of early ﬁxation and mobilization to the
patient. This also has a positive impact on the ﬁnancial burden on
this population as early ﬁxation translates into decreased length
of stay and reduced cost of treatment. However due to the rela-
tively small sample size further research will be required to
validate this data.Ethical approval
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